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,
1. ( )
$(M_{n}, J, \langle, \rangle)$ ( $\mathcal{N}$ )
$M^{2n-1}$ , $(\phi, \xi,\eta, \langle, \rangle)$
, $\xi$ $:=-IN$ , $\forall X\in TM$ $\eta(X)$ $:=\langle\xi, X\rangle,$ $\phi(X):=$
$IX-\eta(X)\mathcal{N}$ , $\overline{M}_{n}$ $\tilde{\nabla}$
$M^{2n-1}$ $\nabla$ , ( ,
)
(1.1) $\{\begin{array}{l}\tilde{\nabla}_{X}Y=\nabla_{X}Y+\langle AX,Y\rangle \mathcal{N}\tilde{\nabla}_{X}\mathcal{N}=-AX\end{array}$
, $X,$ $Y\in TM$ , $A$ $M$ $\overline{M}$ (shape operator)
, $\tilde{\nabla}J=0$




$A\xi=\alpha\xi$ , $\overline{M}=M_{n}(c)$ ( ,
$M_{n}(c)$ $c(\neq 0)$ $n$
, $M_{n}(c)$ , $\mathbb{C}P^{n}(c)$ , $\mathbb{C}H^{n}(c)$
) , $M_{n}(c)(c\neq 0)$
, $=-$
, $M_{\mathfrak{n}}(c)(c\neq 0)$
, , (1.1), (1.2)
2 ( , )
$\langle R(X, Y)Z, W\rangle=(c/4)\{\langle Y, Z\rangle\langle X, W\rangle-\langle X, Z\rangle\langle Y, W\rangle+\langle\phi Y, Z\rangle\langle\phi X, W\rangle$
(1.3) $-\langle\phi X, Z\rangle\langle\phi Y, W\rangle-2\langle\phi X, Y\rangle\langle\phi Z, W\rangle$}
$+\langle AY, Z\rangle\langle AX,W\rangle-\langle AX, Z\rangle\langle AY,W\rangle$ ,
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, $R$ $M$
(1.4) $(\nabla_{X}A)Y-(\nabla_{Y}A)X=(c/4)\{\eta(X)\phi Y-\eta(Y)\phi X-2\langle\phi X, Y\rangle\xi\}$.
$\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$
1. $\overline{M}=M_{n}(c),$ $c\neq 0$ $M^{2n-1}(n\geqq 2)$ ,
, $A\xi=\alpha\xi$
(1) $\alpha$ , $M$
(2) $AX=\lambda X$ $X(\perp\xi)$ , $(2\lambda-\alpha)A\phi X=(\alpha\lambda+$
$(c/2))\phi X$ , $C>0$ $A \emptyset X=\frac{\alpha\lambda+(c/2)}{2\lambda-\alpha}\emptyset X$
1. $c<0$ , 1(2) , 2 $2\lambda-\alpha=0,$ $\alpha\lambda+(C/2)=0$
, $\mathbb{C}H^{n}(c)$ ,
2 $\lambda=\sqrt{|c|}/2,$ $\alpha=\sqrt{|c|}$ ( , $\lambda=-\sqrt{|c|}/2,$ $\alpha=-\sqrt{|c|}$) ,
$c<0$ , $2\lambda-\alpha=0,2\lambda-\alpha\neq 0$
$M=M_{n}(C)$ , 2
1: $M_{n}(c)(C\neq 0)$ , ( )
2: $M_{n}(c)(C\neq 0)$ ‘ ” ,
$M$ $\overline{M}=M_{n}(C)$ , $M$ $\overline{M}=$
$M_{n}(C)$ I $(M_{n}(C))$
$\mathbb{C}P^{n}(c)$ Talgi ([18]) ,
A. $\mathbb{C}P^{n}(C)(n\geqq 2)$ $M$ , 6
($\mathbb{C}P^{n}(c)$ )
$(A_{1})\mathbb{C}P^{n}(C)$ $r(0<r<\pi/\sqrt{C})$ ,
(A2) $\mathbb{C}P^{k}(C)(1\leqq k\leqq n-2)$ $r(0<r<\pi/\sqrt{C})$
$=$ - ,
(B) 2 $\mathbb{C}Q^{\mathfrak{n}-1}$ $r(0<r<\pi/(2\sqrt{C}))$ $=$ - ,
(C) $\mathbb{C}P^{1}(c)\cross \mathbb{C}P^{(n-1)/2}(C)$ $r(0<r<\pi/(2\sqrt{C}))$ $=$ - ,
$n(\geqq 5)$ ,




, $\mathbb{C}P^{n}(C)$ $r=\pi/2$ , $\mathbb{C}P^{n-1}(C)$ ,
$(A_{1})$ ( , $\mathbb{C}P^{n}(C)$ $r(0<r<\pi/\sqrt{C})$ ) ,
$\mathbb{C}P^{n-1}(c)$ $(\pi/2)-r$ $=$ -
, A , $\mathbb{C}P^{n}(c)$ , 1 2
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6 ([18])
, Kimura $([8])$ $\mathbb{C}P^{n}(C)$
B. $\mathbb{C}P^{n}(c)(n\geqq 2)$ $M$ 2
(1) $M$ $\mathbb{C}P^{n}(C)$
(2) $M$ , $\mathbb{C}P^{n}(C)$
Berndt $([3])$ , $B$ (2)




$(A_{1,1})$ $\mathbb{C}H^{n-1}(C)$ $r(0<r<\infty)$ $\neq \text{ ^{}-\text{ }}$ ,
(A2) $\mathbb{C}H^{k}(C)(1\leqq k\leqq n-2)$ $r(0<r<\infty)$ =.- ,
(B) $\mathbb{R}H^{n}(C/4)$ $r(0<r<\infty)$ $\text{ ^{}-\text{ }}$ .
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, $\gamma$ , $M$ ) ,
(equivariant maPPing) ,
$\gamma$ $M_{n}(C)(C\neq 0)$
, extrinsic geometry ( , ) , (A)
$M_{n}(C)(C\neq 0)$ “ ”
, ( [17])
$\mathbb{C}H^{n}(c)$ Berndt, Tamaru $([4])$ ,
D. $\mathbb{C}H^{n}(C)(n\geqq 2)$ $M^{2n-1}$ , 6
(1) $\mathbb{C}H^{k}(c)(0\leqq k\leqq n-1)$ $r(0<r<\infty)$ =–j,
(2) $\mathbb{R}H^{n}(C/4)$ $r(0<r<\infty)$ ,
(3) $\mathbb{C}H^{n}(c)$ ,
(4) $\mathbb{R}H^{2}(c/4)$
$S$ , $S$ ,
(5) $\mathbb{C}H^{n}(C)$ $k(2\leqq k\leqq n-1)$ $nomall^{y}homoge-$
neous $submanif_{0}ld$ $F_{k}$ $r(0<r<\infty)$ ,
(6) $\mathbb{C}H^{n}(C)$ $2k(2\leqq 2k\leqq 2[(n-1)/2])$
$\varphi(\in(0, \pi/2))$ $normall^{y}$ homogeneous $submanif_{0}ld$ $F_{k\varphi}$
$r(0<r<\infty)$ $\neq=$ - .
$D$ (4), (5), (6) , ,
( $C$ )
, 1 2 ,
, 2 $B$ ,
$($ $1)_{\text{ }}$ , $\mathbb{R}H^{n}(c/4)$






1. $\overline{M}=M_{n}(C)(n\geqq 2, c\neq 0)$ $M$
$PM(:=\{X\in TM|X\perp\xi\})$ ,
( ) $T^{0}M$ $M$
$\langle\nabla_{X}Y-\nabla_{Y}X,\xi\rangle=0$ for $\forall X,Y\in PM$.
, (1.2)
$\langle(\phi A+A\phi)X, Y\rangle=0$ for $\forall X,$ $Y\in \mathcal{I}^{\theta}M$.
$\xi$ ,
$\phi A+A\phi=0$ $M$ ,
, ( : $[17]$ Page 252)
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$T^{0}M$ , $M$
? , $M=M_{n}(c)(n\geqq 2, c\neq 0)$
$(B)$ ( $[6,12]$ )
2. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$ $(B)$
, $M$ $T^{0}M$ $T^{0}M$
$V_{\lambda:}^{0}=\{X\in T^{0}M|AX=\lambda_{i}X\}$ , $V_{\lambda_{l}}^{0}$ ,
(leaf) $M$
( ) $c<0$ ,
, [6] (141 Page, 5 )
$\iota$
$M$ (B) $T^{0}M$ , $T^{0}M=V_{\lambda_{1}}^{0}\oplus V_{\lambda_{2}}^{0}$ , $\lambda_{1}=(\sqrt{|c|}/2)$ .
$\coth(\sqrt{|c|}r/2),$ $\lambda_{2}=(\sqrt{|c|}/2)\tanh(\sqrt{|c|}r/2),$ $\phi V_{\lambda_{1}}^{0}=V_{\lambda_{2}}^{0},$ $A\xi=\sqrt{|c|}t\bm{t}h(\sqrt{|c|}r)\xi$
$X,$ $Y\in V_{\lambda:}(i=1,2)$ , $\nabla xY\in V_{\lambda:}^{0}$
$A\nabla_{X}Y=\nabla_{X}(AY)-(\nabla_{X}A)Y=\lambda_{i}\nabla_{X}Y-(\nabla_{X}A)Y$ .





2 , $X,$ $Y\in V_{\lambda\backslash }$ $A(\nabla_{X}Y)=\lambda_{i}\nabla_{X}Y$
, $V_{\lambda:}$ , (B) $M$
\langle $c=-4$
$M$ , , $X= \sum_{i}X^{1}v_{i}\in$
$PM$ ( , $v_{i}$ $V_{\lambda_{i}}^{0}$ ) $\langle A\xi,X\rangle=\langle\xi, AX\rangle=$
$\sum_{i}\langle\xi,X^{i}\lambda_{i}v_{i}\rangle=0$ , (I) dim $T^{0}M=2$ (II) dim $\mathcal{I}^{0}M\geqq 4$
2
(I). , T $M=V_{\lambda_{1}}^{0}\oplus V_{\lambda_{2}}^{0}$ , $\lambda_{1}\neq\lambda_{2},$ $\dim V_{\lambda_{1}}^{0}=\dim V_{\lambda_{2}}^{0}=$
$1$ , $V_{\lambda_{1}}^{0}$ $V_{\lambda_{2}}^{0}$ , $M$
, $M$ $\{e_{1}, e_{2}, \xi\}$ $e_{i}\in V_{\lambda:}^{0}(i=1,2),$ $e_{2}=\phi e_{1}$
$M$ , (1.2) $\nabla_{\xi}\xi=0$
$\nabla_{e_{1}}e_{1}=\nabla_{e_{2}}e_{2}=0$ (1.2)








2(2.2) 2 $=\alpha(\lambda_{1}+\lambda_{2})-2\lambda_{1}\lambda_{2}$ ,
(23) $e_{2}\lambda_{1}$ $=0$ ,
(24) $e_{1}\lambda_{2}=0$ .
, (1.4) $(\nabla_{\epsilon\iota}A)\xi-(\nabla_{\xi}A)e_{1}=e_{2}$ ,
$(\nabla_{e_{1}}A)\xi-(\nabla_{\xi}A)e_{1}=\nabla_{\epsilon\iota}(A\xi)-A(\nabla_{e_{1}}\xi)-\nabla_{\xi}(Ae_{1})+A(\nabla_{\xi}e_{1})$
$=\alpha\lambda_{1}e_{2}-\lambda_{1}\lambda_{2}e_{2}-(\xi\lambda_{1})e_{1}-(\lambda_{1}I-A)(\nabla_{\xi}e_{1})$ .
$(\lambda_{1}I-A)(\nabla_{\xi}e_{1})$ $e_{1}$ , 2
$\xi\lambda_{1}=0$ , $\xi\lambda_{2}=0$




(I) $\#h$ , 3
$(I_{a})$ : $\alpha\equiv 2\lambda_{2}$ , $\alpha\neq 2\lambda_{1}$ $p\in M$
, (2.2) $(\lambda_{2})^{2}=1$
, $\lambda_{2}=1$ , $\alpha=2$ , $\lambda_{1}=\lambda$
$\{\begin{array}{l}\nabla_{e_{1}}e_{1}=\nabla_{\epsilon_{2}}e_{2}=\nabla_{\xi}\xi=0\nabla_{\epsilon_{1}}e_{2}=-\lambda\xi,\nabla_{\epsilon_{2}}e_{1}=\xi\nabla_{\epsilon_{1}}\xi=\lambda e_{2},\nabla_{e_{2}}\xi=-e_{1}\end{array}$






2 $\lambda+\mu-\lambda\mu=1$ , $\mu=1$ $\mathcal{U}$
$\nabla_{\xi}e_{1}=e_{2}$ $\nabla_{\xi}e_{2}=-e_{1}$ $R$ $M$
,
$\langle R(e_{1}, e_{2})e_{2}, e_{1}\rangle=\lambda\langle\nabla_{e_{2}}\xi, e_{1}\rangle+\lambda\langle\nabla_{\xi}e_{2}, e_{1}\rangle+\langle\nabla_{\xi}e_{2}, e_{1}\rangle$
$=-2\lambda-1$ .
, $(1.3)$ $\langle R(e_{1}, e_{2})e_{2}, e_{1}\rangle=-4+\lambda$
, $\mathcal{U}$ $\lambda=1$ , , $(I_{a})$
$(I_{b})$ ; $\alpha\cong 2\lambda_{1}$ , $p\in M$ $\alpha\neq 2\lambda_{2}$
$(I_{a})$
( ): $p\in M$ $\alpha\neq 2\lambda_{1}$ $\alpha\neq 2\lambda_{2}$ ,
(2.3), (2.4), (2.5) (2.6)
$e_{1}\lambda_{1}=e_{1}\lambda_{2}=e_{2}\lambda_{1}=e_{2}\lambda_{2}=0$
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, $p$ $\mathcal{U}$ , $\alpha,$ $\lambda_{1},$ $\lambda_{2}$ ,
$M$ , $B$ $M$ (A) ,
$(B)$ , (A) , $\emptyset V_{\lambda_{1}}^{0}=V_{\lambda_{2}}^{0}$
, $M$ (B)
(II). , $X,$ $Y\in V_{\lambda_{l}}^{0}$ $A\nabla_{X}Y=\lambda_{i}\nabla_{X}Y$ ,
$(\nabla xA)Y=(X\lambda_{i})Y$ , 2
(IIa):dim $V_{\lambda:}^{0}\geqq 2$ .
$(\nabla xA)Y-(\nabla_{Y}A)X=(X\lambda_{i})Y-(Y\lambda_{i})X$ for $\forall X,Y\in V_{\lambda_{i}}^{0}$ .
,
$(\nabla xA)Y-(\nabla_{Y}A)X=2\langle\emptyset X,Y\rangle\xi$ for $\forall X,Y\in V_{\lambda:}^{0}$ .
$V_{\lambda:}^{0}$ $X,$ $Y$ , 2 $X\lambda_{i}=$
$Y\lambda_{i}=\langle\phi X, Y\rangle=(\nabla_{X}A)Y=0$
(2.7) $(\nabla^{\chi}A)Y=\langle\phi X,Y\rangle=0$ for $\forall X,Y\in V_{\lambda:}^{0}$ .






$(II_{b})$ ; dim $V_{\lambda}^{0}=1:$ . 1 $\alpha$ ,
$P$
$2\lambda_{i}-\alpha\neq 0$
$e$ $V_{\lambda:}$ $Ae=\lambda_{i}e$ , 1
$A \phi e=\frac{\alpha\lambda_{i}-2}{2\lambda_{i}-\alpha}\phi e$ { $j$ $\emptyset e\in V_{\lambda_{j}}^{0}$ $\lambda_{j}=\frac{\alpha\lambda_{:}-2}{2\lambda_{i}-\alpha}(\neq\lambda_{i})$
(2.9) $(2\lambda_{j}-\alpha)\lambda_{i}=\alpha\lambda_{j}-2$ .
$2\lambda_{j}-\alpha\neq 0$ , $\lambda_{i}=\frac{\alpha\lambda_{j}-2}{2\lambda j-\alpha}$ ,\supset , $\dim V_{\lambda}^{0_{j}}\geqq 2$
, $\lambda_{i}$
, $2\lambda_{j}-\alpha=0$ , $(2.9)$ $\alpha\lambda_{j}-2=0$
$\lambda_{i}=1,$ $\alpha=2$ $\lambda_{j}=-1,$ $\alpha=-2$ Q
, $\lambda_{J}=1$ $\alpha=2$ $\lambda=\lambda_{i}$ ,
$Ae=\lambda e(\lambda\neq 1),$ $A\phi e=\emptyset e,$ $A\xi=2\xi,$ $\nabla_{e}e=0$ \supset $2\lambda_{j}-\alpha=0$
*‘ $c>0$
$(1.4)$
$(\nabla_{\xi}A)\phi e-(\nabla_{\phi e}A)\xi=e$ .
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, (1.2)
$(\nabla_{\xi}A)\emptyset e-(\nabla_{\phi e}A)\xi=\nabla_{\xi}(A\emptyset e)-A\nabla_{\xi}(\emptyset e)-\nabla_{\phi e}(A\xi)+A\nabla_{\phi e^{\xi}}$
$=\nabla_{\xi}(\emptyset e)-A\nabla_{\xi}(\emptyset e)-2\nabla_{\phi e}\xi+A\nabla\phi e^{\xi}$
$=(I-A)\nabla\xi(\phi e)-2\emptyset A\emptyset e+A\phi A\emptyset e$
$=(I-A)\nabla_{\xi}(\emptyset e)+(2-\lambda)e$ .
$e$
$1=\langle\nabla_{\xi}(\emptyset e), (1-\lambda)e\rangle+2-\lambda$ .
$\lambda\neq 1$ ,
(2.10) $\langle\nabla_{\xi}(\emptyset e),e\rangle=-1$ .
, (1.4)
$(\nabla_{e}A)\phi e-(\nabla_{\emptyset e}A)e=2\xi$ .
, (1.2)
$(\nabla_{e}A)\emptyset e-(\nabla_{\emptyset e}A)e=\nabla_{e}(A\emptyset e)-A\nabla_{e}(\emptyset e)-\nabla_{\phi\dot{e}}(Ae)+A\nabla\phi ee$
$=\nabla_{\epsilon}(\emptyset e)-A\nabla_{\epsilon}(\emptyset e)-(\emptyset e\lambda)e-\lambda\nabla_{\phi e}e+A\nabla_{\phi e}e$
$=(\nabla_{\epsilon}\phi)e+\phi\nabla_{e}e-A\{(\nabla_{e}\emptyset)e+\emptyset\nabla_{e}e\}$
$-(\emptyset e\lambda)e+(A-\lambda I)\nabla_{\phi\epsilon}e$
$=-\lambda^{\xi}+\lambda A\xi-(\emptyset e\lambda)e+(A-\lambda I)\nabla_{\phi}e$
$=\lambda\xi-(\phi e\lambda)e+(A-\lambda I)\nabla_{\phi_{C}}e$.
$\lambda\neq 1,$ $\langle\nabla_{\phi e}e, e\rangle=0$ $\nabla_{\phi\epsilon}e=$
$\langle\nabla\phi ee, \xi\rangle\xi$
$\nabla_{\phi e}e=-\langle e, \nabla_{\phi e}\xi\rangle\xi$
$=-\langle e, \emptyset A\emptyset e\rangle\xi$
$=-\langle e, \phi^{2}e\rangle\xi=\xi$ .
(2.11) $\nabla_{\phi e}e=\xi$ .
(12), $(211)$






$(1.2)$ , (2.10), (2.11), (2.12), $(2.13)$ $\mathbb{C}H^{n}(-4)$
$M$ $R$ , $\langle R(e, \emptyset e)\phi e, e\rangle$
$R(e,\emptyset e)\phi e=\nabla_{e}\nabla_{\phi e}(\phi e)-\nabla_{\phi e}\nabla_{e}(\emptyset e)-\nabla_{[8\phi e]}(\phi e)$
$=\nabla_{\phi_{6}}(\lambda\xi)-\nabla_{-\lambda\xi-\xi}(\phi e)$
$=(\emptyset e\lambda)\xi+\lambda\phi A\emptyset e+(\lambda+1)\nabla_{\xi}(\emptyset e)$
$=(\emptyset e\lambda)\xi-\lambda e+(\lambda+1)\nabla_{\xi}(\emptyset e)$ .
,
$\langle R(e, \phi e)\phi e, e\rangle=-\lambda+(\lambda+1)\langle\nabla_{\xi}(\phi e), e\rangle$
$=-2\lambda-1$ .
, (1.3)
$\langle R(e, \phi e)\phi e, e\rangle=-4+\langle A\phi e, \phi e\rangle\langle Ae, e\rangle$
$=-4+\lambda$ .
$\lambda=1$ , $(II_{b})$ dim $V_{\lambda_{l}}^{0}=\dim V_{\lambda_{j}}^{0}=1$
$\mathfrak{T}=\{\xi, e, \emptyset e\}_{\mathbb{R}}$ , $Ae=\lambda e,$ $A \phi e=\frac{\alpha\lambda-2}{2\lambda-\alpha}\emptyset e$ . ,
$\mu=\frac{\alpha\lambda-2}{2\lambda-\alpha}$ . $\lambda\neq\mu$ $\mathfrak{T}$ ,
$T$ $\mathbb{C}H^{\mathfrak{n}}(-4)$ $M$
, $\nabla_{e}e=\nabla_{\phi e}(\phi e)=0$ , $\nabla_{\xi}\xi,$ $\nabla_{e^{\xi}},$ $\nabla_{\phi}\epsilon^{\xi}’\nabla_{e}(\phi e)\in \mathfrak{T}$
$\nabla_{\xi}e\in \mathfrak{T}$ ,
$(\nabla_{\xi}A)e-(\nabla_{e}A)\xi=\nabla_{\xi}(Ae)-A\nabla_{\xi}e-\nabla_{e}(A\xi)+A\nabla e^{\xi}$







$\nabla_{\xi}(\phi e)\in \mathfrak{T}$ $\nabla_{\phi e}e\in \mathfrak{T}$ $Ae=\lambda e,$ $A\phi e=\mu\phi e$






$2\xi=(e^{\mu})\emptyset e-\lambda(\mu-\alpha)\xi-(\emptyset e\lambda)e-(\lambda I-A)\nabla_{\phi e}e$
$\nabla_{\phi e}e\in\{\xi, \phi e\}_{R}\subset \mathfrak{T}$ , ,
$T$ $M$
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$\mathbb{C}H^{n}(-4)$ $\mathfrak{L}=\{e, \phi e, \xi,\mathcal{N}\}$
$\tilde{\nabla}_{X}Y\in \mathfrak{L}$ for $\forall X,$ $Y\in \mathfrak{L}$ , $\mathfrak{L}$
$L$ $\mathbb{C}H^{n}(-4)$ 2 $\mathbb{C}H^{2}(-4)$
, $\mathfrak{T}$ $T$ , $\mathbb{C}H^{2}(-4)$
, (I) $\lambda$ $L$
, $(\nabla_{e}A)e=0$ $L$ , (2.8) ,
$Z\in TM$ $Z\lambda=0$ $M$
, (II) $A,$ $B,$ $C$ ,
$B$
2
1. $\mathbb{C}H^{n}(c),$ $n\geqq 2$ $M$ 2 $(B)$ (
, $M$ $\mathbb{C}H^{n}(c)$ $\mathbb{R}H^{n}(c/4)$ $r=(1/\sqrt{|c|})$ .
$\log_{e}(2+\sqrt{3})$ $\text{ ^{}-}$ ‘) , $M$ 2




(2) $M$ $P$ $k$ , 2 $M$ 2
$\gamma_{i}=\gamma_{1}(s)(i=1,2)$
(a) $p=\gamma_{i}(0),$ $\langle\dot{\gamma}_{i}(0), \xi_{p}\rangle=0(i=1,2)$ .
(b)2 $\gamma_{i}(i=1,2)$ , $\mathbb{C}H^{n}(c)$ $k$ $3k$
( ) $M$ $\lambda_{1}=(\sqrt{|c|}/2)\cdot coth(\sqrt{|c|}r/2),$ $\lambda_{2}=(\sqrt{|c|}/2)\tanh(\sqrt{|c|}r/2)$ ,
$\alpha=\sqrt{|c|}\tanh(\sqrt{|c|}r)$ $\mathbb{C}H^{n}(c)$ (B)
2 , $V_{\lambda_{1}}^{0},$ $V_{\lambda_{2}}^{0}$
$T_{\lambda_{1}},$ $T_{\lambda_{2}}$ , $M$ ,
$\mathbb{C}H^{n}(c)$ $n$ $\mathbb{R}H^{n}(c/4)$
, $k_{1},$ $k_{2}$
, $k_{1}$ , $\sqrt{k_{1}-(c/4)}=\lambda_{1},$ $\sqrt{k_{2}-(c/4)}=\lambda_{2}$ , $M$
$\dot{\gamma}(0)\in V_{\lambda_{1}}^{0},\dot{\gamma}(0)\in V_{\lambda_{2}}^{0}$
$\gamma=\gamma(s)$ , $\mathbb{C}H^{n}(c)$ , $\lambda_{1},$ $\lambda_{2}$
, $\lambda_{1}>\lambda_{2}(>0)$ $\lambda_{1}=3\lambda_{2}$






$\overline{M}^{n+1}$ shape operator $A$ ,
$s$ $A\dot{\gamma}(s)=k\dot{\gamma}(s)$ , $s$ $A\dot{\gamma}(s)=-k\dot{\gamma}(s)$ $($
(1.1) )
3 $r$ (B) , (2)
, $r=(1/\sqrt{|c|})\log_{e}(2+\sqrt{3})$
, 1 2 ([6, 19] )
3. $\mathbb{C}P^{n}(c)(n\geqq 3)$ $M$ 4
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(1) $M$ $T^{0}M=\{X\in TM|X\perp \xi\}$ . , $T^{0}M$
$V_{\lambda_{i}}^{0}=\{X\in T^{0}M|AX=\lambda_{i}X\}$
(2) $M$ $V_{\lambda_{i}}^{0}$
(3) $M$ $V_{\lambda_{i}}^{0}$ $M$
(4) $M$ $M$
( ) $c=4$ $\pi$ : $n+1(1)(=\{z\in$
$\mathbb{C}^{n+1}|\Vert z\Vert=1\})arrow \mathbb{C}P^{n}(4)$ $S^{2n+1}(1)=S^{2n+1},$ $\mathbb{C}P^{n}(4)=$
$\mathbb{C}P^{n}$ $T_{z}’=\{x\in \mathbb{C}^{n+1}|\langle x, z\rangle=\langle x, iz\rangle=0\}$ $\langle, \rangle$ , $\mathbb{C}^{n+1}$
, $T_{z}’$ $T_{z}(S^{2n+1})$ $\pi$
$\pi$ $S^{1}$
, $\pi$ $\pi_{*}:$ $T_{z}’arrow T_{[z]}\mathbb{C}P^{n}$ for $\forall z\in S^{2n+1}$
$[z]=\pi(z)$
(2.14) $f_{a,k}(z)=z_{0}^{2}+\ldots+z_{k}^{2}+a(z_{k+1}^{2}+\ldots+z_{n}^{2})$ ,
$z=(\hslash z_{1}, \ldots, z_{n})\in \mathbb{C}^{n+1}$ ,
$k\geqq 1,$ $n-k\geqq 2$ , $a(\neq 1)$ $\mathbb{C}P^{n}$
( )
$V_{a,k}^{n-1}=\{[z]=[z_{0}, \ldots, z_{n}]\in \mathbb{C}P^{n}|f_{a,k}(z)=0\}$
$[z]\in V_{a,k}^{n-1}$ $T_{[z]}V_{a,k}^{n-1}$ ,
(2.15) $T_{z}=\{x\in \mathbb{C}^{n+1}|\langle x, z\rangle=\langle x, iz\rangle=\langle x,$ $\frac{\partial f_{a,k}}{\partial z}\rangle=\langle x,$ $i \frac{\partial f_{a,k}}{\partial z}\rangle=0\}$ .
$\mathcal{N}:=\frac{\partial f_{a,k}}{\partial z}/(2\Vert\frac{\partial f_{a,k}}{\partial z}\Vert)$ , $V_{a,k}^{n-1}$ $\mathbb{C}P^{n}$
$\forall X\in T_{[z]}V_{a,k}^{n-1}$ , $[z]\in V_{a,k}^{n-1}$ $N$ shape
operator $A_{\mathcal{N}}$ ([19] )
(2.16)
$A_{N}(X)=- \frac{1}{2\Vert\frac{\partial f_{ak}}{\partial z}\Vert}\overline{X}(\frac{\overline\partial^{2}f_{a,k}}{\partial z_{i}z_{j}})+\zeta\frac{\overline\partial f_{a,k}}{\partial z}$.
$\overline{w}$ $w$ , $\Vert\Vert$ , $\zeta$
(2.17)
$\zeta=\frac{1}{2\Vert\frac{\partial f_{ak}}{\partial z}\Vert^{\theta}}\overline{X}(\frac{\overline\partial^{2}f_{ak})}{\partial_{h}z_{j}})(\frac{\partial f_{a,k}}{\partial z})^{T}$
.
$V_{a,k}^{n-1}$ $U$
$U= \{[z_{0}, \ldots, z_{n}]\in V_{a,k}^{n-1}|\sum_{j=0}^{k}\Vert z_{j}\Vert\neq 0$ and $\sum_{i=k+1}^{n}\Vert z_{i}\Vert\neq 0\}$ .
$U$ $P$ $p$ , $\mathbb{C}P^{n}$
, $[z_{0},0, \ldots, 0, z_{n}]$ , $z_{0},$ $z_{n}\neq 0$ Q
2
(2.18) $T_{[z]_{p}}V_{a,k}^{n-1}=\{(0,v_{1}, \ldots,v_{n-1},0)|v_{1}, \ldots,v_{n-1}.\in \mathbb{C}\}$ .
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(2.19) $( \frac{\partial^{2}f_{a,k}}{\partial z_{i}\partial z_{j}})_{p}=2(\begin{array}{ll}I_{k+l} 00 aI_{n-k}\end{array})$ .
(2.16), (2.18), (2.19) $\zeta=0$ ,
(2.20)
$A_{N}(V)=- \frac{1}{\Vert\frac{\partial f_{ak}}{\partial z}\Vert}(0,\overline{v_{1}}, \ldots,\overline{v}_{k}, a\overline{v}_{k+1}, \ldots, a\overline{v}_{n-1},0)$
$V=(0,v_{1}, \ldots, v_{n-1},0)\in T_{[z]_{p}}V_{a,k}^{\mathfrak{n}-1}$ (2.20) $A_{N}$ 4
$- \Vert\frac{\partial f_{a,k}}{\partial z}\Vert^{-1},$ $\Vert\frac{\partial f_{a,k}}{\partial z}\Vert^{-1},$ $-a \Vert\frac{\partial f_{a,k}}{\partial z}\Vert^{-1},$ $a \Vert\frac{\partial f_{a,k}}{\partial z}\Vert^{-1}$ ,
$k,$ $k,$ $n-k-1,n-k-1$
, shape operator $A_{\sigma}$ , $A_{\mathcal{N}}$
$k\geqq 1,$ $n-k\geqq 2$ , $U$ 4
, 2
(1) $U$ $\sigma$ shape operator $A_{\sigma}$
(2) $U$ $\sigma$ shape operator $A_{\sigma}$
$\mathbb{C}P^{n}$ $U$ $r(>0)$ $=.$ - $M$
, $\mathbb{C}P^{n}$ 5 $M$
$PM$ , (1), (2) ([7] ) 2 $M$
(3), (4)
3. 2




, ( ) ( $D$ )
$\mathbb{C}H^{n}(c)$ ( ) , 1, 2
$\mathbb{C}H^{n}(c)$
$\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$ ,
$PM= \bigcup_{x\in M}\{v\in T_{x}M|v\perp\xi_{x}\}$ ,
$\overline{M}=M_{n}(c)$ $M_{n-1}(c)$ ( $\overline{M}$ I(M)
)
$\overline{M}$ , $\gamma$ : $I(\subset$
$\mathbb{R})arrow M_{n}(c)$ $\gamma(s)(s\in I)$ ,
$M_{\delta}(:=M_{n-1}(c))$ , $M_{l}$ }$g$
$\gamma(s)$
$\{\dot{\gamma}(s), J\dot{\gamma}(s)\}$ $M:= \bigcup_{\epsilon\in I}M_{\iota}$
$\overline{M}=M_{\mathfrak{n}}(c)$ shape operator ,
([13] 2 [17] )
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2. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$
(1) $M$
(2) $M$ shape opemtor $A$ $\langle Av, w\rangle=0$ , $v,$ $w(\in T_{x}M)$
, $\xi_{x}$ , $x$ $M$
(3) $\mu=\langle A\xi, \xi\rangle,$ $\nu=\Vert A\xi-\mu\xi\Vert$ $M$ $\mu,$ $\nu$
i) $M_{1}=\{x\in M|\nu(x)\neq 0\}$ , $M$
ii) $M_{1}$ $\xi$ $U$ , $M$ shape
operator $A$ $M_{1}$
(3.1) $A\xi=\mu\xi+\nu U$, $AU=\nu\xi$ , $Av=0$ .




, , $M$ ,
$M_{1}$ $(:=\{x\in M|\nu(x)\neq 0\})$ $M$ ( ,
, )
(3.1) , $\nu$
3(c.f. [9]). $\overline{M}=M_{n}(c)$ $M$ $\phi U$





, a $c>0$ $\nu$ ,
( ) (1.4) $(\nabla_{\xi}A)\phi U-(\nabla_{\phi U}A)\xi=-(c/4)U$
, (1.2), (3.1) $(\nabla_{\xi}A)\phi U-(\nabla_{\phi U}A)\xi$
$(\nabla_{\xi}A)\phi U-(\nabla_{\phi U}A)\xi=\nabla_{\xi}(A\phi U)-A\nabla_{\xi}(\phi U)-\nabla_{\phi U}(A\xi)+A\nabla_{\phi U}\xi$
$=-A((\nabla_{\xi}\phi)U+\phi\nabla_{\xi}U)-\nabla_{\phi U}(\mu\xi+\nu U)$
$=-A(\eta(U)A\xi-\langle A\xi, U\rangle\xi+\phi\nabla_{\xi}U)-(\phi U\mu)\xi$
$-\mu\nabla_{\phi U}\xi-(\phi U\nu)U-\nu\nabla_{\phi U}U$
$=\nu(\mu\xi+\nu U)-A\phi\nabla_{\xi}U-(\phi U\mu)\xi-(\phi U\nu)U-\nu\nabla_{\phi U}U$.
at $*\mathcal{D}$ $\text{ ^{}\ovalbox{\tt\small REJECT}}$ $\text{ _{ }}$
(32) $\nu\mu\xi+(\nu^{2}+\frac{c}{4})U-A\phi\nabla_{\xi}U-(\phi U\mu)\xi-(\phi U\nu)U-\nu\nabla_{\phi U}U=0$ .
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$U$ $\nu$ $\phi U\nu=\nu^{2}+(c/4)$
$\nu$ , $\phi U$
(3.2) $X(\perp\xi, U)$ $\langle\nabla_{\phi U}U,X\rangle=0$ . $\langle\nabla_{\phi U}U, U\rangle=$
$\langle\nabla_{\phi U}U, \xi\rangle=0$ , $(\nabla_{X}\phi)Y=\eta(Y)AX-\langle AX, Y\rangle\xi$
$\nabla_{\phi U}\phi U=0$
, $\mathbb{C}H^{n}(c)$ ( [10])
, $\mathbb{C}H^{n}(c)$ $c/4$ $\mathbb{R}H^{2}(c/4)$
( , $\mathbb{R}H^{2}(c/4)$ $\sqrt{|c|}/2$ ) $\gamma$ $\gamma$ (
$s$ ) $\tilde{\nabla}_{\dot{\gamma}}\dot{\gamma}=(\sqrt{|c|}/2)Y_{\iota},\tilde{\nabla}_{\dot{\gamma}}Y=$
$-(\sqrt{|c|}/2)\dot{\gamma}$ . , $\tilde{\nabla}$ ambient space $\mathbb{C}H^{n}(c)$ ( ,
$\mathbb{R}H^{2}(c/4)$ ) , $Y_{l}$ $\gamma$
$\dot{\gamma}(s)$
$\gamma$ , ($\mathbb{C}H^{n}(c)$ ) ( , [2],
[5] ) $\gamma$ $\mathbb{C}H^{n-1}(c)$
$S$ $S$ ,
$\mathbb{C}H^{n-1}$ $I(\mathbb{C}H^{n-1}(c))$ ( $\gamma$
$I(\mathbb{C}H^{n}(c))$ ) $\{\varphi_{t}\}_{t\in R}$ ( $I(\mathbb{C}H^{n}(c))$ )
, $S$ [2] $S$ (minimal)
, 1
shape operator $A$
4([4], [10]). $\mathbb{C}H^{n}(c)(n\geqq 2)$ $M$ $\mathbb{C}H^{n}(c)$
, $M$ $\mathbb{C}H^{n}(c)$ shape operator $A$
(3.3) $A\xi=(\sqrt{|c|}/2)U$, $AU=(\sqrt{|c|}/2)\xi$ , $AX=0$ .
, $X$ $\xi,$ $U$ $M$
FIGURE 1. $\mathbb{C}H^{n}(c)$
, $\mathbb{R}H^{2}(c/4)$ , $\mathbb{R}H^{2}(c/4)$
, ,
, ,
2. $\mathbb{C}H^{n}(c)(n\geqq 2)$ $M$ $S$
, $M$ 3
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i) $M$ $x$ , $v_{1},$ $\ldots$ ,
$v_{2n-2}(\in T_{x}M)$ $\gamma_{ij,x}(0)=x$ ,
$v_{i}+v_{j}(1\leqq i\leqq j\leqq 2n-2)$ $M$
$\gamma_{ij,x}$ ,
$\mathbb{C}H^{n}(c)$
ii) $M$ $x$ , $\gamma_{x}(0)=x$ $\xi$
$\gamma_{x}$ , $\mathbb{C}H^{n}(c)$ $c/4$
$\mathbb{R}H^{2}(c/4)$
iii) ii) $\kappa_{x}=\Vert\tilde{\nabla}_{\dot{\gamma}_{x}}\dot{\gamma}_{x}\Vert$ , $\gamma_{x}$
, $\tilde{\nabla}$ $\mathbb{C}H^{n}(c)$
ii) $\gamma_{x},$ $\gamma_{y}$ , $\kappa_{x}(s)$
$\kappa_{y}(s)$ , $\kappa_{x}(s)=\kappa_{y}(s+s_{0}),$ $-\infty<\forall s<\infty$ . ,
$s_{0}$ ( $x,$ $y\in M$ )
( ) , i) $\mathbb{C}H^{n}(c)$ $M$ ,
i) $\langle Av_{i}, v_{j}\rangle=0(1\leqq i\leqq j\leqq$
$2n-2)$ 2 (2) $M$
$M$ , i) , $M$
$x$ $v(\in T_{x}M)$ ,
: $\gamma(0)=x,\dot{\gamma}(O)=v$ $M$ $\gamma=\gamma(s)$ , $x$
$\mathcal{I}^{0}M$ (leaf) $\mathbb{C}H^{n-1}(c)$ , $v\in T_{x}(\mathbb{C}H^{n-1}(c))$
, $\mathbb{C}H^{n-1}(c)$ $\gamma_{1}=\gamma_{1}(s)$ , $\gamma$
: $\gamma_{1}(0)=\gamma(0),\dot{\gamma}_{1}(0)=\dot{\gamma}(0)$
$\gamma_{1}$ , $\mathbb{C}H^{n}(c)$ , $M$
, 2 $\gamma,$ $\gamma_{1}$ ,
, $M$ $\gamma$ , $\mathbb{C}H^{\mathfrak{n}}(c)$
$v$ $\xi_{x}$ ,
$M$ , i) $v_{1},$ $\ldots$ , $v_{2n-2}(\in T_{x}M)$
,
, $M$ , ii), iii)
$S$ ii), iii) , $S$
$\mathbb{C}H^{n}(c)$ $M$ , ii) ,
(1.1), (1.2), (3.1)
$\tilde{\nabla}_{\xi}\xi=\nabla_{\xi}\xi+\langle A\xi,\xi\rangle \mathcal{N}=\phi A\xi+\mu \mathcal{N}=\nu\phi U+\mu \mathcal{N}$
, ii) $\langle\tilde{\nabla}_{\xi}\xi,\mathcal{N}\rangle=\langle\tilde{\nabla}_{\xi}\xi, J\xi\rangle=0$ , $M$
$\mu=0$ , $\tilde{\nabla}_{\xi}\xi=\nu(\phi U)$ $\nu$
(11), (1.2), (3.1)
$\tilde{\nabla}_{\xi}(\phi U)=\nabla_{\xi}(\phi U)+\langle A\xi,\phi U\rangle \mathcal{N}=(\nabla_{\xi}\phi)U+\phi(\nabla_{\xi}U)$
(3.4)
$=\eta(U)A\xi-(A\xi, U\rangle\xi+\phi(\nabla_{\xi}U)=-\nu\xi+\phi(\nabla_{\xi}U)$ .
$\nabla_{\xi}U=0$ (1.2), (3.1) $\langle\xi, U\rangle=0,$ $\langle U, U\rangle=1$
$\langle\nabla\epsilon U, \xi\rangle=0=\langle\nabla_{\xi}U, U\rangle$ , $X(\perp\xi, U)$









(36) $A\nabla_{\xi}X+(X\nu)U+\nu\nabla_{X}U+(c/4)\phi X=0$ .
$\xi$ (3.1) $\nu\neq 0$ $\langle\nabla_{\xi}X, U\rangle+\langle\nabla_{X}U, \xi\rangle=$
$0$ , (1.2) (3.1)
$\langle\nabla_{X}U, \xi\rangle=-\langle U, \nabla_{X}\xi\rangle=-$ \langle $U$, \phi \rangle $=0$ .
, $\langle\nabla_{\xi}X, U\rangle=0$ $\langle\nabla_{\xi}U,X\rangle=0$
$\nabla_{\xi}U=0$ (3.4) $\tilde{\nabla}_{\xi}(\phi U)=-\nu\xi$






$\xi\nu=\nu\langle\nabla_{U}U,\xi\rangle=-\nu\langle U, \nabla_{U}\xi\rangle=-\nu\langle U,\phi AU\rangle=-\nu^{2}\langle U, \phi\xi\rangle=0$.
$\tilde{\nabla}_{\xi}\xi=\nu(\phi U),\tilde{\nabla}_{\xi}(\phi U)=-\nu\xi$ $\xi\nu=0$
, $\xi$ $\mathbb{C}H^{n}(c)$ $|\nu|(>0)$
3 $\nu$ $M$
, (3.6) $X=\phi U$ $A\nabla_{\xi}(\phi U)+\nu\nabla_{\phi U}U-(c/4)U=0$
$U$ (1.2), (3.1) $\nabla_{\xi}U=0$
$c/4=\langle A\nabla_{\xi}(\phi U), U\rangle=\nu\langle\nabla_{\xi}(\phi U),\xi\rangle=\nu\langle(\nabla_{\xi}\phi)U+\phi\nabla_{\xi}U,\xi\rangle$
$=\nu\langle-\langle A\xi, U\rangle\xi,\xi\rangle=-\nu^{2}$
$\nu(>0)$ $\nu=\sqrt{|c|}/2$ , $M$ shape
operator (3.3) , $M$
4.
1
1 $\mathbb{C}P^{n}(c)$ , 1
iii) $\overline{M}=M_{n}(c)(c\neq 0)$
3. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$
, $M$ 2
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i) $M$ $x$ , $\xi_{x}$ $v_{1},$ $\ldots$ ,
$v_{2n-2}(\in T_{x}M)$ $\gamma_{ij,x}(0)=x$ ,
$v_{i}+v_{j}(1\leqq i\leqq i\leqq 2n-2)$ $M$
$x$ , $M$
ii) $M$ $x$ , $\gamma_{x}(0)=x$ $\xi$
, $\overline{M}$ $c/4$ 2
$\mathbb{R}M^{2}(c/4)$
3. (1) 2
, $M_{n}(c)$ $c/4$ 2 $\mathbb{R}M^{2}(c/4)$





(2) 2 $c<0$ 2 (1) $\gamma$ $\sqrt{|c|}/2$
2 ii)
4. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$
, $M$ $x$ , $\xi_{x}$
$v_{1},$ $\ldots,$ $v_{2n-2}(\in T_{x}M)$
$\gamma_{ij,x}(0)=x$ , $v_{i}+v_{j}(1\leqq i\leqq j\leqq 2n-2)$ $M$ $\gamma_{ij,x}$ ,
$\overline{M}$
,
5. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$ $x$ ,
$\xi_{x}$ $M$ , $M$
5.
$\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ ( , 2 ) , 2
$c/4$ $\mathbb{R}M^{2}(c/4)$ ( , $\mathbb{R}P^{2}(c/4)$
$\mathbb{R}H^{2}(c/4))$ , $c$ ( ) $M_{1}(c)$ ( , $\mathbb{C}P^{1}(c)$
$\mathbb{C}H^{1}(c))$
, $\overline{M}$ $\mathbb{R}M^{2}(c/4)$ ,
$M$ $\xi$ , $M_{1}(c)$
? NO!
$\gamma$ , $\gamma$ $x$




6. $\overline{M}=M_{n}(c)(n\geqq 2, c\neq 0)$ $M$ Hopf
, $M$ $\xi$ $M_{1}(c)$
( ) $M$ $\xi$ $\gamma$ $M_{1}(c)$
,
(5.1) $\nabla_{\xi_{\gamma}}\xi_{\gamma}+\langle A\xi_{\gamma},\xi_{\gamma}\rangle \mathcal{N}=\tilde{\nabla}_{\xi_{Y}}\xi_{\gamma}=\kappa_{\gamma}(s)J\xi_{\gamma}=\kappa_{\gamma}(s)\mathcal{N}$ .
, $\xi_{\gamma}=\dot{\gamma}$ , $\kappa_{\gamma}(s)$ $\gamma$ (5.1) $\nabla_{\xi_{Y}}\xi_{\gamma}=0$
, $M$ Hopf , $M$
$\xi$ $M_{1}(c)$
1. 2 $\mathbb{C}H^{n}(c)(n\geqq 2)$ $M$ ?
(1) $M$ , $\mathbb{C}H^{n}(c)$
(2) $M$ , $\mathbb{R}H^{2}(c/4)$
, 1
2. $\mathbb{C}H^{n}(c)(n\geqq 2)$ ( ) $M$
, $M$ , $\mathbb{C}H^{n}(c)$
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